Purpose: The review aimed to find the best evidence on the relationship between health literacy, self-care behavior and perceived quality of life (QoL) among patients with acute coronary syndrome (ACS). Methods: Searching engines included Cumulative Index to Nursing Allied Health Literature (CINAHL), Pro Quest, MEDLINE, Google Scholar, SAGE Journals, Wiley on Line Library, and Science Direct electronic databases from 2010 to 2018. Fifteen research articles assessed the main variables and their associations with demographic and clinical variables. Results: Different methodologies and samples were analyzed: analytic descriptive, systematic review, a randomized control trial, retrospective cohort, a prospective Cohort, cross-sectional, and correlational designs. The fifteen studies showed that the patients with ACS have inadequate health literacy. Patients' ability to understand basic and complex information or to accurately assess health risks was impaired and may hinder patients' engagement in self-care. Low HL in patients having ACS is consistently associated with poor QoL. Physical domain of QoL remained the significant outcome of both self-care behavior and health literacy after adjusting for demographics and clinical variables in patients with ACS. Conclusion: The literature pointed to the importance of considering health literacy and self-care behaviors as predictors of quality of life among patients with ACS. However, there has been no previous evidence on the best process of the association between these three variables.
Introduction
Cardiovascular diseases (CVDs) are a group of diseases that impact both the heart and blood vessels including coronary artery disease (CAD) and acute coronary syndrome (ACS). Acute coronary syndrome is a subcategory of CAD [1] that includes ST-segment elevation myocardial infarction (STEMI), non-ST-segment elevation myocardial infarction (NSTEMI) and unstable angina (UA) [2] .
ST-segment elevation myocardial infarction is associated with the highest in-hospital mortality rate of the three conditions, while NSTEMI has the highest post-hospital discharge mortality rate. Death rates reached the highest after hospital discharge: 68% for STEMI, 86% for NSTEMI, and 97% for unstable angina [3] . Patients with ACS have the highest risk of adverse outcomes such as death, recurrent myocardial infarction (MI) readmission or heart failure during follow-up [4] . ACS almost always presents with a symptom, such as unstable angina, and is commonly linked with myocardial infarction (MI) [5] . Additionally, the incidence of ACS-related mortality is predicted to ascend as the elderly proportion of the population increases [6] . ACS costs Americans more than $150 US billion annually, with approximately 60% -75% of these costs related to hospital admission and readmission [7] . Evidence-based guidelines and health-system quality core measures should be considered to improve health outcome of patients with cardiovascular diseases [8] .
The American Heart Association indicated that there were approximately 1.2 million hospital discharges with a diagnosis of ACS [9] . In addition, the World Health Organization (WHO) estimates that 60% of the global burden of ACS increases in developing countries [10] . ACS is a public chronic illness associated with substantial morbidity and mortality, poor QOL and frequent hospitalizations. Several factors such as treatment adherence, self-management support, poverty, health insurance, psychosocial issues were suggested as obstacles for access to proper health care in many chronic diseases [11] [12] [13] [14] .
Health literacy owns skills and competencies that are needed to understand, evaluate and utilize health information and concepts for better QoL [15] . Poor health literacy hampers patients' ability to understand complex or even basic information or to accurately assess health risks, thereby impairing their ability to engage in self-care [16] . WHO reports that the term health literacy means "the cognitive and social skills which determine the motivation and ability of individuals' to gain access to, understand and use information in ways which promote and maintain good health" [17] . According to the National Assessment of Adult Literacy, health literacy means the ability to use the health-related written information to "function in society, to achieve one's goals, and to develop one's knowledge and potential". If high health literacy permits individuals to make appropriate health decisions, then it is a form of empowerment. Health literacy enables an individual to acknowledge health-related information, understand the importance of prevention and screening and be familiar with basic day to day self-care management to promote QoL [2] . Low health literacy may be an im- 
Materials and Methods
The literature search was accomplished by exploring different international databases; Cumulative Index to Nursing Allied Health Literature (CINAHL), Pro
Quest, MEDLINE, Google Scholar, SAGE Journals, Wiley on Line Library, and Science Direct. Search was conducted using the following keywords: self-care behaviors, acute coronary syndrome, health literacy, and QoL, risk factors and comorbidity. The search process applied keywords separately and in combination "Health literacy, self-care behavior, quality of life, and acute coronary syndrome patients" to expand, combine or exclude non-similar results.
The searching process was limited to the following inclusion criteria: 1) articles written in English, 2) published between 2010 and 2018 and, 3) different study type. Research studies and reviews were considered for the best evidence.
Non-research literature and incomplete reports in the form of editorials, opinion pieces and conferences abstracts were excluded.
After evaluating and removing the duplicated articles, only 85 were found to Figure 1 ). Among the fifteen research articles, an analytic descriptive (n = 1), a retrospective cohort (n = 1), cross-sectional (n = 7), correlational (n = 2), systemic reviews (n = 2), a prospective Cohort (n = 1) and a randomized control trial (n = 1). The findings of each study were considered with codes for identification from the literature, summarization, synthesis and inferences, and discussion of findings for clarifying the interpretation themes.
Articles selected for retrieval were evaluated for methodological validity by two independent reviewers prior to inclusion in the review. Critical appraisal assessment and review was completed with the agreement between the reviewers and a third reviewer was consulted when required. Data were extracted from the literature using specific details about the design, populations and sample, study methods and outcomes of significance to the aim of the review. Then to show the data, all summarized pages were collected in one matrix by using word sheet.
Results
As a result, fifteen research articles were included in this review. From each article the following data have been extracted: Study purpose, design, sample and findings (Table 1) were summarized and conclusions were derived. To explore the role of health literacy in the care of CAD patients.
systematic review
articles included
Showing the average prevalence of low HL was 30.5%. Low HL participants were more likely to be older, male, from a non-white ethnic group, have many CVD comorbidities, lower educational level, disadvantaged socioeconomic position, and less likely to be employed. Low HL was consistently associated with hospital readmissions, low HR QoL, higher anxiety and lower social support.
Martin, Schonlau, Haas, Derose, Rudd, Loucks, & Buka,
.
To evaluate the independent and interactive consequence of four literacy skills: reading, numeracy, language; oral speaking and aural listening on the calculated 10-year risk of CHD.
When evaluated separately, reading, numeracy, and aural language skills were highly significant association with CHD risk between women, and no literacy skills were associated with CHD risk in men. When evaluated together, there was some evidence for an interaction between numeracy and aural language among women suggesting that higher skills in one area (e.g., aural language) may compensate for difficulties in another resulting in an equally low risk of CHD.
van Schaik, Jørstad, Twickler, Peters,
To explore the association between health literacy and the risk of cardiovascular disease (CVD).
cross-sectional N = 201
Inadequate health literacy is predominant in CAD patients in the Netherlands, and is associated with less favorable CVD risk profiles. Where many different forms of CVD prevention were unsuccessful, and nurse coordinated care appear to be influential among patients with inadequate health literacy.
McNaughton, & Kripalani, (2014).
To evaluate the association between low literacy and uncontrolled blood pressure (BP) and their associations with medication adherence. 
To evaluate degrees of cognitive dysfunction and poor health literacy.
A randomized control trial N = 249
Cognitive dysfunction and risk for poor health literacy are common in patients hospitalized with ACS. The study suggests an association between mild neurocognitive disorder and medication non-adherence in the usual care group but not in the intervention group.
Zhong, Zheng, Guo, & Luo, (2016).
To investigate medication literacy among discharged patients with the acute coronary syndrome.
Prospective Cohort study N = 153
Showed that patients with Acute Coronary Syndrome who were investigated for medication literacy was insufficient; >20% did not have sufficient knowledge on the types of drugs and the frequency that they need to take the drugs, >30% did not know the name of and the dosage of the drugs they are taking, and >70% did not have adequate knowledge of the effects and side effects of the drugs they are taking.
Chen, Saczynski, Lapane, Kiefe,& Goldberg, (2015).
To assessed adherence to secondary prevention pharmacotherapy in adults after hospital discharge.
A systematic review N = five electronic databases
Medication adherence rates at one-year in patients after hospital discharge for an ACS ranged about 54% and 86%, no consistent predictors of non-adherence through all cardiac medication categories, and the medication adherence to secondary prevention pharmacotherapy was less than the highest standard in patients after hospital discharge for an ACS.
Bailey, Fang, Annis, O'Conor, Paasche-Orlow, Wolf, (2015).
To assess the validity of a predictive model of health literacy, and to examine the relationship between derived health literacy estimates and 30-day hospital readmissions for acute myocardial infarction (AMI).
Retro-spective cohort study N = 696
After adjusting for demographic and clinical characteristics, the risk of readmission was 12% lower and the incidence rate 16% lower for patients with above basic literacy, And was found to be a significant, independent predictor of readmissions. As a modifiable risk factor with evidence-based solutions, health literacy should be considered in readmission reduction efforts. The patients were 27 to 97 years old, 74% were male, and 72% have experienced heart attack for the first time. The level of self-care in knowledge, motivation, and skill domains were (58%, 42%, 44%) respectively. Furthermore a significant correlation between sugar and blood lipid level with self-care in skill dimension and knowledge.
Kang, Yang, & Kim,
To investigate the effect of cardiac knowledge and cardiac self-efficacy on health behaviors after controlling for influences from associating factors of health behaviors in patients with coronary artery diseases (CADs).
Descriptive correlational and cross-sectional design.
N = 180
The cardiac self-efficacy was shown to be the most influencing factor on health behaviors but cardiac knowledge had no influence on health behaviors. The nursing interventions tailored on the patient characteristics should be developed in order to improve the health behaviors of patients with CADs.
Shin, Hwang, Jeong, & Lee, (2013).
To identify direct and indirect factors influencing self-care compliance in patients with first acute coronary syndrome through examining the relationship among multidimensional factors.
cross-sectional descriptive study design
The result showed a significant effect on self-care compliance.
The social support has indirectly influenced in self-care compliance through improving self-efficacy, reducing anxiety and increasing perceived benefit. Moreover, social support and body function indirectly influenced self-care compliance through decreasing depression which affected self-efficacy. Self-efficacy was the most significant aspect and played an important role as a mediating variable.
To determine self-management predictors in patients with coronary artery diseases.
descriptivecorrelation study N = 312
Results showed that predictors of self-management variance were ACS disease (F (4, 267) = 0.363, p value = 0.024) and type of treatment (F (4, 267) = 3.249, p-value = 0.039). These variables could predict the variance of self-management to 14%. Moreover, the predictive variables can explain around 6% of self-management variance.
Mommad, Farahani, Zohour, & panahi,
To determine self-care behaviors that individuals perform in order to preserve or promote their life, health, well-being and prevention or treatment of their disease.
Analyticaldescriptive study N = 307
Self-care ability of coronary artery disease patients is in moderate level and self-care ability and health are not affected by basic conditioning factors (socio-demographic).
To describe the quality of life for patients with acute coronary syndrome in Jordan.
nonexperimental descriptive cross-sectional correlational design N = 372
Jordanian patients with acute coronary syndrome have poor quality of life especially in the physical domain. Social domain of their quality of life was the least affected indicating that there is a strong family support and relation. Health interventions to improve quality of life for those patients are warranted.
Taghadosi, Ghanbari-Afra & Gilasi, (2016).
To Survey QOL and its influencing factors in patients with ACS.
cross-sectional design N = 300
The QOL in patients with ACS is low. Female gender, low ejection fraction and coronary stenosis over 50% causes of reduction in their QOL. It is recommended in nursing care during hospitalization and after discharge attends these problems.
Health Literacy
Studies explored the epidemiology, risk factors and outcomes that are connected to it in patients with CAD. The average prevalence of health literacy was 30.5%, which was considered as low. Participants with low health literacy were more likely to be older, male, non-white, have many CVD comorbidities, lower educational level, disadvantaged socioeconomic position and unemployed. Low health literacy was consistently associated with hospital readmissions, low health re- [22] . For adequate level of health literacy, patient with CD should have skills on reading, numeracy, language; oral speaking and aural listening. A descriptive correlation study evaluated the independent and interactive consequence of these four literacy skills on the calculated 10-year risk of CHD. Health literacy in reading, numeracy, and aural language skills were highly significantly associated with CHD risk in women compared to men. An interaction between numeracy and aural language among women suggested that higher skills in one area (e.g., aural language) may compensate for difficulties in another resulting in an equally low risk of CHD. The evidence indicates that there is an independent and interactive effect of literacy skills on decreasing the risk of CHD and CVD in different nationality [23] . Authors highlight the need for the development of easy-to-use assessments of the oral exchange in the healthcare setting and the need to better understand which literacy skills are most important for a given population and health outcome [22] .
Health literacy was assessed using different objective and subjective instruments. The short Rapid Estimate of Adult Literacy in Medicine (REALM-D) instrument showed inadequate health literacy in patients with CAD in Netherlands, and was associated with less favorable CVD risk profiles [24] . Low health literacy was associated with uncontrolled blood pressure (BP) and poor medication adherence among urban participants with hypertension and coronary disease (N = 423) [25] . Nurses need to coordinate communicative care as a preventive management through improving patients understanding and ability to raise self-care and adherence.
Health literacy is reflected through neurocognitive dysfunction in patients hospitalized with ACS [26] . A Prospective Cohort study was conducted in China to investigate medication literacy and to determine the importance of medication literacy among discharged patients with ACS. The demographic and clinical data of patients were obtained from hospital record. Medication literacy was assessed by interviewing patients in the 7 to 30 days after discharge from the hospital. Medication literacy was found to be insufficient in >20% on types and the frequency of drugs, >30% on name of and the dosage of the drugs and >70% on the effects and side effects of the drugs they are taking. The study indicated that medication literacy scores decreased with age but increased with education [27] .
A systematic review was conducted on patients with ACS. Synthesized current evidence on medication adherence rates and related risk factors was performed to assess adherence to pharmacotherapy in adults after hospital discharge. The results showed medication adherence rates ranged between 54% and 86% at one-year in patients after hospital discharge for an ACS. No consistent predictors of non-adherence were found through all cardiac medication categories Literacy was found to be a significant, independent predictor of 30-day readmissions. As a modifiable risk factor with evidence-based solutions, health literacy should be considered in readmission reduction efforts [29] .
Self-Care
Patients with MI have deficit in their knowledge, skills and motivation toward better self-care and health-related outcomes. Knowledge, motivation and skills expressed in self-care questionnaire were scored as follow: 58%, 44% 42%, respectively. Orem theory was used to assess the contributions of these variables among patients with MI. They found that patients suffering from low self-care, knowledge and motivation experienced heart attack for the first time [30] . Others examined the effect of knowledge and self-efficacy on health behaviors after controlling of factors of health behaviors among Korean patients with CAD.
They showed low cardiac knowledge, moderately high cardiac self-efficacy and moderate level of health behaviors. Although, that these interrelated variables
were assessed but the nature of the relationship between knowledge, skills and motivation to self-care never been illustrated enough. It was suggested that nursing interventions tailored to the patient characteristics should be developed in order to improve the health behaviors of patients with CADs [31] .
Adherence to treatment regimen is a multidimensional process in patients with ACS. Self-care, compliance and adherence are all used interchangeably in the literature. Concepts such as social support and body function through enhancing self-efficacy, reducing anxiety, increasing perceived benefit and reducing depression correlated significantly in patients with ACS. Self-efficacy was played a mediating role between self-care adherence and depression and social support. Additional, anxiety and perceived benefits mediated the relationship between self-care compliance and social support [32] . Other explored self-management predictors in 
Quality of Life
Jordanian patients with ACS were found to have poor quality of life domains.
The three domains of QoL are physical, emotional and social. The MacNew heart disease health-related Quality of life (MacNew) showed that physical domain was the mostly impaired and social domain scored the least. Quality of life varied based on gender, level of education, employment status, physical activity, history of dyslipidemia and medical diagnosis. They found that patients suffered from poor quality of life in the three domains among patients with ACS. Health interventions are necessary to improve quality of life for those patients [35] .
Others assessed QOL and its associates among patients with ACS in Iran. 
Discussion
In this integrative review, variables of health literacy, self-care behavior, and quality of life were explored through a review of studies revealed patients with acute coronary syndrome. Cognitive dysfunction and risk for poor health literacy are common in patients hospitalized with ACS [26] . Medication literacy scores decreased with age and increased with education among participants with ACS after discharged [27] .
Literacy was found to be a significant, independent predictor of readmissions for acute myocardial infarction (AMI) and was 12% lower (p = 0.03) and the incidence rate 16% was lower (p < 0.01) for patients with a literacy score of above basic [29] . Several studies explored the relationship of the level of self-care, educative and supportive needs and other relevant factors, was assessed using questionnaires based on Orem's model in various domains such as knowledge, motivation, and skill. The highest level of self-care was 58% scored in the knowledge domain, and then was 44% scored in skill domain, and the lowest was 42% scored in the motivation domain [30] . Other studies explore the importance of cardiac knowledge and health behaviors in patients with CADs. The outcome presented relatively low cardiac-related knowledge, and a moderate level of health behaviors [31] . Other studies showed that social support indirectly affected self-care compliance, self-care ability of coronary artery disease patients in the moderate level and no affects socio-demographic on self-care ability with coronary artery disease [32] [33] [34] .
Furthermore, one study showed that the physical domain of the quality of life was the most affected followed by the emotional and lastly was the social domain [35] . The QOL in patients with ACS low [36] . The literature showed important relationships between the variables; self-care behavior , health literacy and quality of life among patients with acute coronary syndrome, however, these studies mostly described the variables as the following; health literacy and quality of life, self-care and quality of life, and, health literacy and self-care separately. Until now, no one has studied the three variables together. By searching the interrelated effects of self-care behavior on the relationship between health literacy and quality of life, the results indicated of a potential mediating, moderating or other potential mechanism of action between these variables. More research studies are needed to test the nature of the relationship of those crucial variables to improve the patients' outcomes.
Conclusion
The literature showed health literacy, self-care behaviours and quality of life separately among ACS patients. The findings indicated that a gap of knowledge is present on the mediating effect of self-care behaviours on the relationship of health literacy and perceived quality of life among patients with ACS. Few studies discussed specifically patient with ACS while majority discussed these variables in patients with CAD.
